The Medical Journal of Australia ISSN: 0025-729X 19 November 2012 197 10 561-564 ©The Medical Journal of Australia 2012 www.mja.com.au Research ublic health and crisis planning depends largely on the cooperation of the public it intends to care for and protect. During an influenza pandemic, advice about preventing infection and containing the spread of disease is provided by local and national authorities, and is principally derived from the Australian Health Management Plan for Pandemic Influenza.
1 However, such advice will be ineffective unless members of the public perceive this information as trustworthy and relevant, and are willing to comply with recommended behaviours.
In April 2009, the World Health Organization declared the first influenza pandemic since 1968-1969. However, doubts about its severity began to be raised, and when the numbers of severe cases proved to be a fraction of those initially feared, accusations of overreaction and exaggeration were made.
2,3 If the public health response to H1N1 2009 is framed as a "false alarm" rather than a responsible approach to a threat of unknown virulence and transmissibility, then confidence in health authorities may be seriously undermined. Critically, this may reduce the public's willingness to undertake recommended health-protective behaviours in the event of a future, and potentially more serious, pandemic.
In 2007, a validated question module addressing perceptions of a possible future influenza pandemic and willingness to comply with a series of healthprotective behaviours was included in the New South Wales Population Health Survey. 4 A repeat survey was undertaken in late 2009 to early 2010 to assess changes in public perception and response to a future pandemic in the context of the intervening 2009 H1N1 influenza pandemic.
Methods
A six-question module was developed and validated in 2007. 4 Three questions addressed components of threat perception and general changes to behaviour (perceived likelihood of a future influenza pandemic, degree of concern that respondents themselves or their families would be affected if a pandemic occurred, and degree to which changes had been made due to the threat of a pandemic). The remaining three questions addressed willingness to comply with health-protective behaviours (willingness to be vaccinated against influenza, willingness to be isolated if needed, and willingness to wear a face mask; Box 1). Responses for all questions were structured as five-point Likert scales, with responses "extremely", "very", "moderately", "a little", and "not at all" used for all questions. Both surveys also included a broad set of demographic, socioeconomic and health indicator items.
The first study (S2007) was conducted between 22 January and 31 we began to administer this survey 3 months after the peak of the H1N1 2009 pandemic and 1 month after the pattern of NSW cases had declined to normal seasonal levels. 5, 6 Both studies used the sampling and administration protocols of the NSW Population Health Survey, and were administered through computer-assisted telephone interviewing (CATI). 7 The target population for both surveys was residents of NSW aged 16 years or above, stratified by area health region.
Statistical analysis
NSW Health Population Health Survey weighting methods were used to adjust for the probability of selection and for differing non-response rates among men and women, and among different age groups. 8 The responses for each question were expressed as dichotomous variables, with a value of 1 assigned to a response of "very" or "extremely" and a value of zero to other responses. This approach was used for all variables except "degree of changes
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made", for which the responses "extremely", "very", "moderately" and a "little" were combined and assigned the value of 1.
Data on health-protective behaviours were analysed as outcome measures, with threat perception and general behaviour change variables used as independent variables. Full analyses of S2007 data have been previously reported.
4,9,10
The S2007 and S2010 data were combined into a single dataset. The Survey (svy) commands of Stata, version 10 (StataCorp) were used to allow for adjustments of the cluster sampling design and the calculation of standard errors. The Taylor series linearisation method was used in the surveys when estimating confidence intervals around prevalence estimates. A  2 test was used to test for changes in responses between S2007 and S2010. Multiple logistic regressions were used in a stepwise backwards model to estimate the adjusted odds ratios for independent variables, and those with P values < 0.05 were considered statistically significant, were retained in the final step of modelling and are presented in the results of multivariable analyses. 
Results
In total, 2081 NSW residents participated in S2007 and 2038 participated in S2010. Response rates were 64% and 57%, respectively. The only statistically significant difference across key demographic variables was "children in the household", the rate of which was lower in the 2010 sample (P < 0.001). Previous analysis of the S2007 sample indicated it was similar to the Australian general population for most demographic variables, 7 so it was assumed that the 2010 sample was similarly comparable.
Statistically significant changes were noted across four of the six indicators from S2007 to S2010 (Box 1). The proportion of the general population who thought a future pandemic was highly likely to occur increased greatly (by 28.9%), as did the proportion reporting that they had made some degree of change to their lives due to the possibility of a future pandemic (a 15.8% increase). Conversely, concern that survey respondents or their families would be directly affected by a future pandemic dropped 12.0% between the two surveys. These differences were all statistically significant.
Decreases in a high level of willingness to comply with all health-protective behaviours were noted in prevalence estimates from S2007 to S2010; decreasing by 10.1% for vaccination, 1.6% for isolation, and 2.5% for wearing a face mask. Multivariable analysis indicated that the year of survey was only statistically significant for willingness to be vaccinated and willingness to wear a face mask.
We conducted multiple logistic regression analysis on S2007 and S2010 data separately, using the health-protective behaviour indicators as outcome measures and a range of sociodemographic, health and threat-perception indicators as explanatory variables. Significant associations between these threat-perception indicators and the health-protective behaviours for S2007 and S2010 are presented in Box 2. In all statistically significant findings, an increased level of threat perception was associated with increased willingness to comply with health-protective behaviours. Most notably, in both the S2007 and S2010 analyses, a high level of concern that respondents or their families would be directly affected by a future pandemic was the only variable consistently associated with increased willingness to comply with all healthprotective behaviours. These latter associations were all highly significant (P < 0.001).
Fewer significant associations were identified, after adjusting for potential confounders, for the indicators of high levels of perceived likelihood of future pandemic and degree of life change due to the threat of future pandemic. 0.020 ns = not significant. * Combined responses of "extremely/very", except degree of life change which is a combined response of "extremely/very/moderately/a little". † Weighted count, in thousands, for the New South Wales population (total count for 2007 was 2 985 926, and for 2010 was 5 494 604). ‡ Independent variables adjusted for were year of survey, age, marital status; having children (aged < 16 years) in household; health area location (urban/rural); being born in Australia; employment status, speaking a language other than English at home; highest level of formal educational qualification; household income, self-rated health status, and psychological distress measured using the Kessler Psychological Distress Scale. ◆ A higher perceived likelihood of threat was associated with increased willingness to wear a face mask in S2007 and with an increased willingness to isolate oneself in S2010. Those reporting a degree of life change in S2010 in response to the threat of a future pandemic were also more willing to be vaccinated and wear a face mask. Although we have not included the wider analysis of S2007 and S2010 sociodemographic data here, a range of significant associations were noted for the three health-protective behaviours studied. Box 3 shows prevalence estimates and 95% CIs for willingness to be vaccinated for all age categories in the adult general population in S2007 and S2010. This figure clearly shows the overall decline in willingness to be vaccinated over this time period, with statistically significant reductions among those aged 35-44, 45-54, and 65-74 years.
Discussion
Our study indicates substantial changes in public attitudes to a future influenza pandemic between S2007 and S2010. The greatest change was the increase in those who considered a future influenza pandemic likely to occur. The simplest explanation for this change was the intervening H1N1 influenza pandemic in 2009. In contrast, levels of concern about being directly affected by a future influenza pandemic decreased substantially in S2010. Australian research conducted during the 2009 H1N1 pandemic noted declines in public perceptions of the severity of the pandemic during the first 6 months; in May, 43% considered that the H1N1 2009 pandemic could affect their health very seriously, compared with 25% in September and October. 11, 12 There are at least two plausible explanations for this decrease in concern for personal vulnerability to a future pandemic; both linked to changes in expectations of severity. First is the overwhelming public sense that the 2009 pandemic was mild, and second is that the effective response of health authorities and the public to the H1N1 2009 pandemic may have reduced the perception that it was a significant personal health threat and that it was possible to limit spread through nonpharmaceutical approaches. Both these explanations also link to public understanding of the term "pandemic". Australian research in 2007 indicated that people had a poor understanding of the term "pandemic influenza", 13 and European data suggested lay people perceived a pandemic as something frightening, prevalent and severe. The H1N1 2009 pandemic did not match these expectations.
14 In Australia and New Zealand, challenges in communicating the mild nature of the disease in most with the potential for severe disease in a few were noted. 15 It has been widely reported that the public regarded the response to the 2009 pandemic as excessive, with claims that it was a false pandemic, and that governments had overreacted. 16, 17 Australian health professionals have raised questions about the level of the response in relation to the intensity of H1N1 2009. 18 With regard to future pandemics, there is now a greater public sense of personal and collective control over the threat, and of lowered trust and confidence in health authorities to Odds ratio (95% CI) P * Independent variables adjusted for were year of survey, age, marital status; having children (aged < 16 years) in household; health area location (urban/rural); being born in Australia; employment status, speaking a language other than English at home; highest level of formal educational qualification; household income, self-rated health status, and psychological distress measured using the Kessler Psychological Distress Scale. ◆ take a measured approach. Future influenza pandemics will be framed by the H1N1 2009 experience. The finding that the public would be less willing to be vaccinated in response to a future pandemic is perhaps of the greatest concern. Data collection for the S2010 study began shortly after vaccines became available. Before this, there had been extensive media coverage questioning the development and implementation of the vaccine and its safety, and these discussions continued throughout the data collection phase.
The level of willingness to be vaccinated in response to a future pandemic found in our study (64.6%) was slightly higher than the proportion reporting anticipated uptake of influenza vaccine before the vaccine became available for the 2009 pandemic; 55% in Australia, 11 46%-57% and 58% in the United States. 18, 19 One Australian study found that anticipated uptake of pandemic influenza vaccine in 2007 dropped considerably in the context of the 2009 pandemic, from 88% to 67%. 20 Our S2010 data clearly indicate that willingness to be vaccinated in a future pandemic was associated with higher concern for respondents themselves or their families being affected and greater level of current life changes. Similar findings have been reported in two other recent Australian studies. 12, 20 In this context, the reported decline in willingness to be vaccinated among those aged 35-44 years is notable, particularly as this group may have oversight of the vaccination of children and adolescents in a future pandemic. It is also worth noting that eventual actual vaccine uptake is likely to be lower than anticipated uptake. Uptake of the H1N1 2009 pandemic vaccine has been reported as only 18.1% nationally, 21 which is far lower than indicated in studies of anticipated uptake. 11, 20 Reasons for lower levels of uptake were, largely, that the pandemic was perceived as a low health risk and there were concerns about potential side effects of the vaccine; 21 however, other factors, such as uncertainties about the effectiveness of influenza vaccine in certain age groups, 22 might also influence uptake.
The methods of our study were well established and response rates were good. A limitation is that the crosssectional nature of our surveys means that it is not possible to differentiate between changes in attitudes and anticipated responses to future pandemics that were attributable to the passage of time and those that were influenced directly by the H1N1 2009 pandemic. Also, the use of a CATI method has limitations as it may exclude portions of the population, such as the homeless, those with poor English-speaking skills, and those without a fixed-line telephone. A further limitation of our study was that the findings are based on a limited set of data. A number of additional factors, such as perceived efficacy of health-protective behaviours, social norms and health professionals, are likely to influence risk perception and health-protective behaviours; these factors were not specifically addressed.
Although more people now appear to believe a future pandemic is more likely to occur compared with before the 2009 pandemic, there may be less concern for personal risk and a greater reluctance to engage in health-protective behaviours, particularly vaccination. This could be a problem in critical early phases of future pandemics, when there is greater uncertainty about the public health threat. Follow-up research is needed to determine whether the 2009 pandemic has resulted in enduring public perceptions that might constrain the desired public response during the next pandemic, and to ensure that the current interpandemic phase is used to inform the next pandemic response.
